A pressure hull is a structure that is designed to withstand the compressive forces associated with hydrostatic pressure. The most efficient geometries for resisting these compressive forces are circular cross-sections, and thus, pressure hulls are typically composed of a combination of ring-stiffened cylinders and cones, with spherical or torispherical domes at either end (Figure 1) . The compressive nature of the design loads means that failure due to instability (i.e. buckling) is probable (Figure 1 ).
Introduction
Through the use of nonlinear finite element analysis (NLFEA), pressure hull designs could potentially be based on calculated limit states that include the full geometric complexity of the structure, and real-world effects such as build imperfections. In addition, NLFEA could provide a rational means of assessing the effects of in-service damage on structural performance.
Analysis of pressure hulls using 3D NLFEA is not currently supported in design codes, primarily because the uncertainty regarding the accuracy of the method has not been quantified. The goal of this project is to develop a partial safety factor for 3D NLFEA of pressure hulls, by comparison of numerically calculated collapse pressures to experimental results.
Data from experiments previously conducted at various institutions will be augmented by a pressure hull testing program currently being undertaken by a joint project of Defence Research and Development Canada (DRDC) and the Ministry of Defence of the Netherlands. The development of NLFEA modeling and analysis guidelines, as well as a revised design/analysis procedure, will be also undertaken.
Collapse pressures have traditionally been determined using a combination of analytical and empirical design equations, which are generally conservative. The collapse pressure is related to the allowable working pressure of a pressure hull through safety factors.
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Preliminary Results
The development of the PSF can be demonstrated using the limited data available from the current Canada-Netherlands research program, as well as experiments undertaken by these institutes in the past. Figure 4 shows a margin of error of approximately ±10% in the prediction of collapse pressures by NLFEA, equivalent to a PSF for the method equal to 1.1.
It must be noted that this data does not represent the full capability of the finite element method for predicting collapse pressures, as some of the analyses were undertaken with incorrect or incomplete physical data. However, the data does represent the scatter that is intrinsically part of finite element modeling due to the various choices available regarding modeling and solution methods, as well as the variable amount of information available to the analyst.
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